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 Abstract  
Our research aimed at monitoring the impact of some herbicides and of different fertilization levels on 
weeding and yield in two tiller crops: grain maize and sunflower. Experimental results thus obtained point out 
the particular efficiency in controlling weeds of the pre-emergent herbicide Guardian 2.5 l/ha associated with 
post-emergent herbicides (Buctril Universal 0.8 l/ha and Equip 2.5 l/ha) in maize and 2 mechanical tillage in 
sunflower. The yields obtained in both crops directly correlated with the weeding degree, i.e. higher in the 
variants in which weed control degree was maximal. The level of fertilization has a clear impact on yield in both 
crops. Thus, in maize, the variant fertilized with N150P60K60 produces 55.24 q/ha, and sunflower fertilized with 




Agro-technical methods aiming at regulating plant nutrition regime are as follows: using 
organic and mineral fertilizers, crop rotation, soil works, and weed control (Lăzureanu et al., 
2006). Each crop supposes a certain consumption of mineral substances from the soil. In 
general, we can say that the highest specific consumption in nutrients is that of oil plants 
(sunflower), maize, grain legumes, etc. (Goian et al., 2004). Soil works favour the speeding 
up of the processes of decay in organic substances and enhances the activity of nitrogen-
fixing micro-organisms (Guş et al., 1998). Since weeds consume large amounts of nutrients 
from the soil and compete with crops, weeds must be destroyed by all means. Mechanical and 
manual tillage and particularly herbicides are the most efficient means of controlling the 
weeds (Berca, 2004). 
MATERIAL AND METHOD 
 
Research was carried out on the experimental field of the Agro-techniques department, 
on a cambic, moist phreatic chernozem with good fertility in maize and sunflower. In each 
crop, we set two monofactorial experiments. Depending on the cultivation technology, we 
made an option for the following technological variants:  
Grain maize experiment I: V1 – non-fertilised, no-till; V2 – 2 mechanical tillage + 1 
manual tillage; V3 – Basis 0.02 kg/ha + 2 mechanical tillage; V4 – Guardian 2.5 l/ha + Buctril 
universal 0.8 l/ha + Equip 2.5 l/ha. Grain maize experiment II: V1 – non-fertilised; V2 – 
animal manure 30 t/ha; V3 – N60P60K60; V4 – N150P60K60;  
Sunflower experiment I: V1 – non-fertilised, no-till; V2 – 2 mechanical tillage + 1 
manual tillage; V3 – Guardian 2.5 l/ha + 2 mechanical tillage; V4 – Treflan 48 2 l/ha + 2 
manual tillage. Sunflower experiment II: V1 – non-fertilised; V2 – N45P45K45; V3 – N60P60K60; 
V4 – N90P90K90. 
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Pre-emergent herbicides were applied before sowing, and post-emergent ones were 
applied when the two crops were in the 4-6 leaves stage and the weeds in the rosette stage. 
Applying herbicides was done manually with a spraying pump of the Vermorel type and 
incorporation was done by slightly passing the combinator. Weed mapping was done both 
before and after applying post-emergent herbicides using the quantitative-numerical method. 
Yields were standardised and processed statistically with the variance analysis method 
(Ciulcă, 2006).  The maize hybrid we cultivated was Florencia 3573, and the sunflower hybrid 
we cultivated was Splendor. 
 
RESULTS AND DISCUSSIONS 
The number of weeds/m2 in the control variant in grain maize in 2006 was 218.40. 
Dominant weed species were Echinochloa crus galli (27.62%) and Setaria glauca (21.79%) 
that are annual monocots, and Convolvulus arvensis (15.18%) and Cirsium arvense (13.10%) 
that are perennial dicots (Table 1). 
Table 1 
Weed floristic composition in maize in 2006 
No. Weed species Number of weeds/m2 Participation (%) 
1 Echinochloa crus galli 60.30 27.62 
2 Setaria glauca 47.58 21.79 
3 Convolvulus arvensis 33.15 15.18 
4 Cirsium arvense 28.62 13.10 
5 Amaranthus retroflexus 19.26 8.82 
6 Chenopodium album 17.54 8.63 
7 Sinapis arvensis 5.12 2.34 
8 Hibiscus trionum  2.34 1.07 
9 Sonchus arvensis 2.06 0.64 
10 Sorghum halepense 2.02 0.92 
11 Solanum nigrum 0.25 0.12 
12 Xanthium strumarium 0.16 0.07 
TOTAL  Number of weeds/m2 218.40 100.00 
  
 In 2006, maize cultivated in variant V4 – in which we applied the herbicides   
Guardian 2.5 l/ha + Buctril universal 0.8 l/ha + Equip 2.5 l/ha resulted in the highest weed 
control percentage (93.15%), while the lowest weed control percentage (85.10%) was in the 
variant V2 – 2 mechanical tillage + 1 manual tillage (Table 2). Because of its long vegetation 
period (145 days) maize consumes large amounts of chemical fertilisers. In order to get large 
yields, we applied 150 kg N, 60 kg P, and 60 kg K active substance/ha. The field average was 
41.23 q/ha. All the variants proved superior to the control variant. Yield increases compared 
to the field average were between 6.09 q/ha (V2 – 2 mechanical tillage + 1 manual tillage) and 
14.25 q/ha (V4 – Guardian 2.5 l/ha + Buctril universal 0.8 l/ha + Equip 2.5 l/ha) (Table 3). 
 
Table 2 
Weed control degree depending on herbicides applied on maize in 2006 








V4 – Guardian 2.5 l/ha + Buctril 
universal 0.8 l/ha + Equip 2.5 l/ha 14.96 93.15 203.44 xxx 
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V3 – Bassis 0.02 kg/ha + 2 
mechanical tillage  30.49 86.04 187.91 xxx 
V2 – 2 mechanical tillage + 1 
manual tillage 32.54 85.10 185.86 xxx 
V1- non-treated, no-till 218.40 0.00 Mt - 
     DL 5% = 2.67 weeds/m2 DL 1% = 3.60 weeds/m2 DL 0.1% = 4.80 weeds/m2 
 
Table 3  
Impact of herbicides and tillage on grain maize yield in 2006 
Variant  










the difference  
V4 – Guardian 2.5l/ha 
+ Buctril universal 0.8 l/ha + Equip 2.5 l/ha 55.48 134.56 +14.25 xxx 
V3 – Bassis 0.02 kg/ha +  
2 mechanical tillage 52.75 127.94 +11.52 xxx 
V2 – 2 mechanical tillage +  
1 manual tillage 47.32 114.77 +6.09 xxx 
Average of the field 41.23 100.00 Mt - 
V1 – non-treated, no-till 9.36 22.70 -31.87 000 
DL5%= 1.81 q/ha DL1%= 2.51q/ha DL0.1%= 3.46 q/ha 
 
In order to ensure a good cultural state in all the treated variants, we applied the pre-
emergent herbicide Guardian 2.5 l/ha and the post-emergent herbicide Buctril Universal 0.8 
l/ha, herbicides which, due to their very wide spectrum of weed control, ensure their efficient 
control. 
Since maize is a crop with high demands of nutrients, the highest yields were in the 
variants V4 – N150P60K60 and V2 – animal manure 30 t/ha, i.e. 57.36 q/ha and 55.24 q/ha, 
respectively. The variant V3 – N60P60K60 yields a lower production compared to the variants 
already mentioned because they do not ensure the necessary nutrients during the entire period 
of vegetation in maize (Table 4).  
Table 4 










Significance of the 
difference  
V4 – N150P60K60 57.36 160.31 +21.58 xxx 
V2 – animal manure 30 t/ha  55.24 154.39 +19.46 xxx 
V3 – N60P60K60 46.35 129.54 +10.57 xxx 
V1 – non-treated            35.78 100.00 Mt - 
    DL5%= 2.66 q/ha DL1%= 3.69 q/ha DL0.1%=  5.09 q/ha 
 
The number of weeds/m2 in the control variant in sunflower in 2006 was 177.35. 
Dominant weed species were Echinochloa crus galli (17.34%) and Setaria glauca (15.85%) 
that are annual monocots, and Sinapis arvensis (12.16%), and Chenopodium album (10.32%) 
that are annual dicots (Table 5). 
Table 5 
Weed floristic composition in sunflower in 2006 
No. Weed species Number of weeds/m2 Participation (%) 
1 Echinochloa crus galli 30.75 17.34 
2 Setaria glauca 28.12 15.85 
3 Sinapis arvensis 21.57 12.16 
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4 Chenopodium album 18.30 10.32 
5 Amaranthus retroflexus 15.05 8.48 
6 Sonchus arvensis 14.52 8.19 
7 Convolvulus arvensis 11.72 6.61 
8 Xanthium strumarium 8.95 5.05 
9 Cirsium arvense 8.65 4.88 
10 Sorghum halepense 7.62 4.30 
11 Hibiscus trionum  7.05 3.97 
12 Polygonum lapathifolium 5.05 2.85 
TOTAL  Number of weeds/m2 177.35 100.00 
 
In 2006 in sunflower, the variant V3 – where we applied the herbicide Guardian 
2.5l/ha + 2 mechanical tillage resulted in the highest weed control percentage (85.60%), while 
the lowest weed control percentage (76.65%) was in the variant a2 – 2 mechanical tillage + 1 
manual tillage (Table 6).  
Table 6 
Weed control degree depending on herbicides applied on sunflower in 2006 








V3 – Guardian 2.5 l/ha+ 
2 mechanical tillage 25.54 85.60 151.81 xxx 
V4 – Treflan 48 2 l /ha + 2 manual 
tillage  34.09 80.78 143.26 xxx 
V2 – 2 mechanical tillage + 1 
manual tillage 41.41 76.65 135.94 xxx 
V1 – non-treated. no-till 177.35 0.00 Mt - 
 DL5% = 4.04 weeds/m2 DL1% = 5.46 weeds/m2 DL0.1% = 7.26 weeds/m2 
 
Because of the long vegetation period (133 days), sunflower consumes considerable 
amounts of chemical fertilisers. To get higher yields, we applied 90 kg N, 90 kg P, and 90 kg 
K active substance/ha. The average of the field was 18.50 q/ha. All the variants proved to be 
superior to the control variant. Yield increases compared to the field average were between 
2.86 q/ha (V2 – 2 mechanical tillage + 1 manual tillage) and 7.70 q/ha (V3 – Guardian 2.5 l/ha 
+ 2 mechanical tillage) (Table 7). 
Table 7 
Impact of herbicides and tillage on grain maize yield in 2006 
Variant  










the difference  
V3 – Guardian 2.5 l/ha +2 mechanical 
tillage                                      26.20 141.62 +7.70 xxx 
V4 – Treflan 48 2 l/ha + 2 manual tillage 23.15 125.14 +4.65 xxx 
V2 – 2 mechanical tillage + 1 manual 
tillage 21.36 115.46 +2.86 xx 
Average  18.50 100.0 Mt. - 
V1 – non-treated, no-till 3.27 17.68 -15.23 000 
   DL5%= 1.87 q/ha DL1%= 2.60 q/ha DL0.1%= 3.58 q/ha 
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To ensure a good cultural state for the crop, in all the treated variants we applied the 
pre-emergent herbicide 2.5 l/ha + 2 mechanical tillage, methods that ensure efficient weed 
control. 
Since sunflower is a crop with high demands from the nutrient balance, the highest 
yield was in the variant V4 – N90P90K90, i.e. 26.75 q/ha. The smaller the amount of fertilisers, 
the lower the yield (V3 – N60P60K60, i.e. 22.36 q/ha and V2 – N45P45K45, 20.48 q/ha) is (Table 
8).  
Table 8  






(%) Yield difference (q/ha) 
Significance of  
the difference  
V4 – N90P90K90 26.75 289.82 +17.52 xxx 
V3 – N60P60K60 22.36 242.25 +13.13 xxx 
V2 – N45P45K45 20.48 221.89 +11.25 xxx 
V1 – Non-treated 9.23 100.0 Mt - 
DL5%= 2.45 q/ha DL1%= 3.39 q/ha DL0.1%= 4.68 q/ha 
 
CONCLUSIONS AND RECOMMENDATIONS  
 
 1. In maize, the variant V4 – where we applied the herbicides Guardian 2.5 l/ha + 
Buctril Universal 0.8 l/ha + Equip 2.5 l/ha, there was the highest weed control percentage 
93.15%, while the lowest weed control percentage was 85.10% in the variant V2 – 2 
mechanical tillage + 1 manual tillage. 
 2. All the variants proved to be superior to the control variant. Yield increases 
compared to the field average were between 6.09 q/ha (V2 – 2 mechanical tillage + 1 manual 
tillage) and 14.25 q/ha (V4 – Guardian 2.5 l/ha + Buctril universal 0.8 l/ha + Equip 2.5 l/ha). 
The highest yields were in the variants V4 – N150P60K60 and V2 – animal manure 30 t/ha, i.e. 
57.36 q/ha and 55.24 q/ha, respectively. The variant V3 –N60P60K60 yielded productions 
inferior to the variants mentioned above because it does not ensure the necessary nutrients 
during the entire vegetation period in maize. 
 3. In sunflower,  the variant V3 – where we applied the herbicide  Guardian 2.5 l/ha + 2 
mechanical tillage reached the highest weed control percentage (85.60%), while the lowest 
weed control percentage (76.65%) was in the variant V2 – 2 mechanical tillage + 1 manual 
tillage. 
 4. Yield increases compared to the field average were between 2.86 q/ha (V2 – 2 
mechanical tillage + 1 manual tillage) and 7.70 q/ha (V3 – Guardian 2.5 l/ha + 2 mechanical 
tillage). 
The highest yield was in the variant V4 – N90P90K90, i.e. 26.75 q/ha. Diminishing the 
fertiliser amounts results in a diminution of the yield (V3 – N60P60K60, i.e. 22.36 q/ha and V2 – 
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